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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

2. Claims 96-97, 99, 102 and 114-115 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 2,439,491 to Schiffl. 

3. Schiffl discloses a substrate processing apparatus substantially as claimed and 
comprising: a moveable evaporation shield (Figure 2, 1), the moveable evaporation shield 
comprising a degassing membrane (6, 7) in communication with a plenum (volume above 
membrane) in communication with a low partial pressure source (10), wherein the moveable 
evaporation shield forms an adjustable gap (volume from membrane to substrates immersed in 
B) between the degassing membrane and the substrate (when the evaporation shield is opened 
and closed). 

4. With respect to claim 97, the moveable evaporation shield further comprises a plenum 
port (see arrows along sidewall, H, from membrane to low partial pressure source) coupled to the 
plenum. 

5. With respect to claim 99, Schiffl discloses a substrate processing apparatus, comprising: 
an evaporation shield (Figure 2, 1) adapted to be positioned over a substrate (not illustrated, 
column 3, rows 32-41) disposed on a substrate support (Figure 1, 21), the evaporation shield 
comprising a degassing membrane (6,7) and a plenum (volume above membrane) in 
communication with the degassing membrane, wherein a gap (volume from membrane to 
substrates immersed in B) is formed between the degassing membrane and the substrate; and a 
low partial pressure source coupled to the plenum. 
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6. With respect to claim 102, the moveable evaporation shield is adapted to be vertically 
moveable (when opened and closed). 

7. With respect to claims 1 14 and 1 15, a chemical processing solution positioned in the gap 
is in fluid communication with the degassing membrane and the substrate (vapors from the 
solution are present adjacent the membrane, this is why the membrane is provided; see column 
1, rows 6-20). With respect to the makeup of the chemical processing solution, the courts have 
ruled that expressions relating the apparatus to contents thereof during an intended operation are 
of no significance in determining patentability of the apparatus claim. Ex parte Thibault . 164 
USPQ 666, 667 (Bd. App. 1969). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

9. This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

10. Claims 19-20, 22-23, 25, 35-36, 102-103, and 105-107 are rejected under 35 U.S.C. 
103(a) as being unpatentable over JP 1 1279797A to Muraoka et al. in view of WIPO Publication 
No. 00/75402 A1 to Stockbower 



Application/Control Number: 10/059,572 Page 4 

Art Unit: 1763 

11. Muraoka et al. disclose a substrate processing apparatus substantially as claimed and 
comprising a fluid impermeable evaporation shield adapted to be positioned on a substrate 
support, the fluid impermeable evaporation shield having a fluid retaining surface adapted to form 
a gap with respect to the substrate, wherein the thickness of the gap is between about 0.5 
millimeters and about 4 millimeters (see paragraph 40 and Figures 1 and 2a-2d). 

12. However, Muraoka et al. fail to teach the fluid impermeable evaporation shield having a 
plenum coupled to a low partial pressure source. 

13. Stockbower discloses a degassing mechanism for an electroplating apparatus in Figure 
1, comprising a degassing membrane (14) in communication with a low partial pressure/vacuum 
source (labeled, but not numbered) for the purpose of venting hydrogen gas and other trapped 
gases from a plating fluid so that they do not affect an electrical field or plating uniformity (page 1, 
rows 14-25 and 36-37). 

14. It would have been obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided a degassing membrane in communication with a low partial 
pressure source in Muraoka et al. in order to vent hydrogen and other trapped gases from a 
plating fluid so that they do no affect an electrical field or wafer plating uniformity as taught by 
Stockbower. 

15. With respect to claim 20, the fluid impermeable evaporation shield is sized to have an 
outer diameter that is greater than or equal to an outer diameter of the substrate (see Figures 1 
and 2a-d). 

1 6. With respect to claim 22, the gap is adapted to be filled with a fluid layer (see Figures 1 , 2 
and 6). 

17. With respect to claims 23 and 25, the fluid impermeable evaporation shield further 
comprises at least one port (15a). 

18. With respect to claim 27, as detailed above, Stockbower teaches the use of a degassing 
membrane. 

19. With respect to claims 35 and 36, the fluid impermeable shield may further comprise a 
seal (17) adapted to contact the substrate support (3). 
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20. With respect to claim 102, the fluid impermeable evaporation shield may be adapted to 
rotate (see Figure 2d). 

21. With respect to claim 103, the fluid impermeable evaporation shield is adapted to be 
vertically moveable (see paragraph 51 of online translation). 

22. With respect to claim 105, in the combination of Muraoka and Stockbower as detailed 
above, the degassing membrane is in fluid communication with the fluid retaining surface and the 
plenum. 

23. With respect to claims 106 and 107, partial pressure source contains a low partial 
pressure of a defined gas (air). The low partial pressure source is a vacuum. 

24. Claim 38-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Muraoka et 
al. and Stockbower as applied to claims 19-20, 22-23, 25, 35-36, 102-103, and 105-107 and 
further in view of U.S. Patent No. 4,544,446 to Cady. 

25. Muraoka et al. and Stockbower disclose the invention substantially as claimed and as 
described above. 

26. However, Muraoka et al. and Stockbower fail to teach the fluid impermeable evaporation 
shield further comprises comprise fluid agitation components selected from the group consisting 
of channels, veins and protrusions. 

27. Cady teaches the use of fluid agitation components (column 4, row 64 through column 5, 
row 2 and column 9, rows 18-30), the fluid agitation components being disposed on a bottom 
surface of the fluid impermeable evaporation shield for the purpose of effect turbulent action for 
gas relief. 

28. It would have been obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided fluid agitation components in Muraoka et al. and 
Stockbower in order to effect turbulent action for gas relief as taught by Cady. 
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29. With respect to claims 39 and 40, Muraoka et al., Stockbower and Cady disclose the 
invention substantially as claimed and as described above. Cady further teaches the fluid 
impermeable evaporation shield may comprise quartz (column 8, rows 20-21). 

30. However, Cady fails to specifically teach the evaporation shield comprises a polymer 
material. 

31 . Cady does however teach the use of non-reactive construction materials such as Teflon 
(PTFE) for the purpose of protection against reactive chemicals (column 9, rows 43-45). 

32. It would have been obvious to one of ordinary skill in the ad at the time the Applicant's 
invention was made to have constructed other pads of the apparatus that come into contact with 
reactive materials, such as the shield, comprising a polymer material such as PTFE in Cady in 
order to protect against reactive chemicals as suggested elsewhere in Cady. 

33. Claims 98 and 1 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 2,439,491 to Schiffl in view of WIPO Publication No. 00/75402 A1 to Stockbower. 

34. Schiffl discloses a substrate processing apparatus substantially as claimed and 
comprising: an evaporation shield (Figure 2, I) adapted to be positioned over a substrate 
disposed on a substrate support, the evaporation shield comprising a degassing membrane (6, 7) 
and a plenum (volume above membrane) in communication with the degassing membrane, 
wherein a gap (volume from membrane to substrates immersed in B) is formed between the 
degassing membrane and the substrate; and a low partial pressure source (10) coupled to the 
plenum. 

35. However, Schiffl fails to teach the low partial pressure source as a vacuum source. 

36. Stockbower discloses a degassing mechanism for an electroplating apparatus in Figure 
1, comprising a degassing membrane (14) in communication with a low partial pressure/vacuum 
source (labeled, but not numbered) for the purpose of venting hydrogen gas and other trapped 
gases from a plating fluid so that they do not affect an electrical field or plating uniformity (page 1, 
rows 14-25 and 36-37). 



Application/Control Number: 10/059,572 Page 7 

Art Unit: 1763 

37. It would have been obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided a degassing membrane in communication with a low partial 
pressure source in Schiffl in order to vent hydrogen and other trapped gases from a plating fluid 
so that they do no affect an electrical field or wafer plating uniformity as taught by Stockbower. 

38. With respect to claims 1 13, in Schiffl, a chemical processing solution positioned in the 
gap is in fluid communication with the degassing membrane and the substrate (vapors from the 
solution are present adjacent the membrane, this is why the membrane is provided; see column 
1, rows 6-20). With respect to the makeup of the chemical processing solution, the courts have 
ruled that expressions relating the apparatus to contents thereof during an intended operation are 
of no significance in determining patentability of the apparatus claim. Ex parte Thibault . 164 
USPQ 666, 667 (Bd. App. 1969). 

39. Claim 100 is rejected under 35 U.S.C. 103(a) as being unpatentable over Muraoka et al. 
and Stockbower as applied to claims 19-20, 22-23, 25, 35-36, 102-103, and 105-107 above, and 
further in view of U.S. Patent No. 4,821 ,675 to Ikeno et al. 

40. Muraoka et al. and Stockbower disclose the invention substantially as claimed and as 
described above. 

41 . However, Muraoka et al. and Stockbower fail to teach the evaporation shield is adapted 
to provide heat to the fluid layer. 

42. Ikeno et al. teach the use of an evaporation shield/cover/lid adapted to provide heat to a 
fluid layer in a substrate processing apparatus for the purpose of restraining temperature 
variation of the fluid (column 2, rows 40-43 and column 2, rows 65-column 3, row 2). 

43. It would have been obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided an evaporation shield/cover/lid adapted to provide heat to a 
fluid layer in a substrate processing apparatus in Muraoka et al. and Stockbower in order to 
restrain temperature variation of the fluid as taught by Ikeno et al. 
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44. Claims 108 and 1 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schiffl as applied to claims 96-97, 99, 102 and 114-115 in view of U.S. Patent No. 6,042,712 to 
Mathieu. 

45. Schiffl discloses the invention substantially as claimed and as described above. 

46. However, Schiffl fails to teach the substrate support further comprises a heating element 
that is adapted to heat a substrate positioned on the substrate support. 

47. Mathieu teaches the use of a substrate support comprising a heating element (Figure 4, 
74; abstract; column 7, rows 2-3 and 51-56; column 8, rows 50 and 51) for the purpose of 
providing selective control of temperature in various regions of a substrate during plating so as to 
control plating. 

48. It would have been obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided the substrate support of Schiffl with a heating element in 
order to provide selective control of temperature in various regions of a substrate during plating 
so as to control plating as taught by Mathieu. 

49. Claim 109 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schiffl and 
Stockbower as applied to claim 98 and 113, and further in view of U.S. Patent No. 6,042,712 to 
Mathieu. 

50. Schiffl and Stockbower disclose the invention substantially as claimed and as described 
above. 

51 . However, Schiffl and Stockbower fail to teach the substrate support further comprises a 
heating element that is adapted to heat a substrate positioned on the substrate support. 

52. Mathieu teaches the use of a substrate support comprising a heating element (Figure 4, 
74; abstract; column 7, rows 2-3 and 51-56; column 8, rows 50 and 51) for the purpose of 
providing selective control of temperature in various regions of a substrate during plating so as to 
control plating. 

53. It would have been obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided the substrate support of Schiffl and Stockboer with a 
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heating element in order to provide selective control of temperature in various regions of a 
substrate during plating so as to control plating as taught by Mathieu. 

54. Claim 1 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schiffl as 
applied to claims 96-97, 99, 102 and 114-11 in view of U.S. Patent No. 5,112,465 to Danielson. 

55. Schiffl discloses the invention substantially as claimed and as described above. 

56. However, Schiffl fails to teach the evaporation shield comprises a fluid port that is in fluid' 
communication with one or more fluid sources and is adapted to deliver a fluid to the substrate 
contacting the substrate support. 

57. Danielson teaches the use of fluid ports (connected to a portion atop an electroplating 
tank) in fluid communication with one or more fluid sources and adapted to deliver a fluid to a 
substrate contacting a substrate support in an electroplating tank for the purpose of recirculating 
and agitating a solution within a tank (column 4, rows 55-62). 

58. Examiner recognizes the fact that that the portion to which the fluid ports are actually 
connected is not the shield/cover/hood for the apparatus, however, the fluid ports are connected 
to a portion provided above the tank such that their attachment to the portion would not change 
their operation and the courts have ruled that the mere rearrangement of parts which does not 
modify the operation of a device is prima facie obvious. In re Japikse . 181 F.2d 1019, 86 USPQ 
70 (CCPA 1950). In re Kuhle . 526 F.2d 553, 188 USPQ 7 (CCPA 1975). 

59. It would have obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided fluid ports in fluid communication with one or more fluid 
sources and adapted to deliver a fluid to the substrate support in the electroplating tank of Schiffl 
in order to recirculate and agitate a solution within the tank as taught by Danielson. 

60. Claim 112 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schiffl as 
applied to claims 96-97, 99, 102 and. 1 14-115 above, in view of WIPO Publication No. 00/75402 
A1 to Stockbower. 
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61 . Schiffl discloses a substrate processing apparatus substantially as claimed and as 
described above. 

62. However, Schiffl fails to teach the low partial pressure source as a vacuum source. 

63. Stockbower discloses a degassing mechanism for an electroplating apparatus in Figure 
1, comprising a degassing membrane (14) in communication with a low partial pressure/vacuum 
source (labeled, but not numbered) for the purpose of venting hydrogen gas and other trapped 
gases from a plating fluid so that they do not affect an electrical field or plating uniformity (page 1, 
rows 14-25 and 36-37). 

64. It would have been obvious to one of ordinary skill in the art at the time the Applicant's 
invention was made to have provided a degassing membrane in communication with a low partial 
pressure source in Schiffl in order to vent hydrogen and other trapped gases from a plating fluid 
so that they do no affect an electrical field or wafer plating uniformity as taught by Stockbower. 

Allowable Subject Matter 

65. The indicated allowability of claims 19-20, 22-25, 27, 35-36, 38-40, 100-102 and 105-107 
is withdrawn in view of the newly disclosed reference(s) to Muraoka et al. Rejections based on 
the newly disclosed reference(s) are above. 

Response to Arguments 

66. Applicant's arguments with respect to claims 96-99, 102, and 108-1 15 have been 
considered but are moot in view of the new ground(s) of rejection. New prior art, Schiffl, has 
been relied upon to provide teachings of a gap between an evaporation shield comprising a 
degassing membrane and a substrate in a processing tank. 

Conclusion 

67. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. USP 6,547,938 discloses a plating apparatus comprising an immersible negative 
electrode having a number of degassing holes. 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Karla Moore whose telephone number is 571.272.1440. The examiner can 
normally be reached on Monday-Friday, 9:00 am-6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571.272.1435. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Karla Moore 
Patent Examiner 
Art Unit 1763 
20 August 2005 



